The giant cell tumor of bone is a neoplasm that develops within the bone. These cells differentiate into stromal components and multinucleated giant cells of the osteoclastic type. Most investigators (11, 20) believe that this tumor is derived from the undifferentiated mesenchymal cells of the bone marrow and that the giant cells are formed by either repeated nuclear division without cytoplasmic cleavage (17) or by fusion of stromal cells (9, 18, 19) . However, the genesis of the giant cells still remains obscure. It has been known that the lysosomes in giant cells contain high levels of acid phosphatase. Some investigators (1, 15) , however, believe that other regions without lysosomes also contain acid phosphatase. The results of their observation are not established. In this report, the fine structural localization of acid phosphatase in four cases of giant cell tumor of bone and the results of inhibition studies are described.
MATERIALS AND METHODS

Case Presentation;
Case 1: A 19-year-old woman suffered from a pain in the right iliac region for several months.
Radiographs revealed a lytic lesion in her right iliac bone . After establishing the lytic lesion as giant cell tumor by biopsy the lesion was curetted . The patient is well without any recurrence for one and half year after the treatment .
Parts of the paper were read at US-Japan Histochemistry and Cytochemistry Congress (1982) 
RESULTS
A : Light microscopy Paraffin-embedded sections were stained with hematoxylin and eosin. All cases except case 3 were diagnosed as giant cell tumors of bone of grade 2. Case 3 was diagnosed as giant cell tumor of bone of grade 3. The sections of each four tumor tissues had various morphological appearances. In general, two main cell types could be found. They were mononuclear stromal cells and multinucleated giant cells. In many areas, a large number of multinucleated giant cells were surrounded by mononuclear cells (Fig. 1A) . In other parts, the sections contained spindleshaped fibroblasts, collagen fibers, and relatively few giant cells. The giant cells appeared in close relation with capillaries. In areas where a large number of giant cells and mononuclear stromal cells clustered, vascularity was most prominent. But vascularity was sparse in areas with fibroblasts and collagen fibers. The giant cells were usually irregularly shaped, varied in size, and contained various numbers of nuclei. Most giant cells contained 10 to 15 nuclei. B: Electron microscopy;
The mononuclear stromal cells were classified into several morphological types. The most frequently observed stromal cell was of the fibroblastic type in appearance. Characteristic features of these cells were the abundance of rough surfaced endoplasmic reticulum and the well developed Golgi apparatus in the cytoplasm. Cellular and nuclear outlines were irregular. A second type of stromal cells showed. macrophage-like appearance with many electron dense mitochondria and lysosomelike bodies, but with a poorly developed endoplasmic reticulum. A third type of stromal cells was fewer in number compared to the former two types. Its characteristic feature was an electron dense cytoplasm with dilated endoplasmic reticulum. The giant cells were encountered frequently and had a highly variable number of nuclei. And one or two irregular nucleoli of varying size were found in most nuclei. The cytoplasm of the giant cells contained numerous electron dense small mitochondria with angulated cristae throughout the cytoplasm. Rough surfaced endoplasmic reticulum was usually located in the periphery of the cytoplasm. Golgi complexes were rather small and were often located in the vicinity of nuclei. Lysosome-like organelle could be observed in any position of the cell and often tended to be accumulated in the vicinity of the Golgi apparatus.
In many multinucleated giant cells, large lysosome-like organelle, secondary lysosome-like organelle and large digestive vacuoles were sometimes observed. Some digestive vacuoles contained free ribosomes and vesicular elements. Other digestive vacuoles showed membranous structures which appeared to be myelin-like material (Fig. 2) . In the peripheral region of a multinucleated giant cell, the plasma membrane revealed a complex structure. In some regions it formed microvilli , while it was smooth in other regions. And sometimes peripheral digestive vacuoles appeared to excrete digested material to the extracellular spaces (Fig. 3) . The degenerating giant cells were occasionally observed (Fig. 4) .
HISTOCHEMISTRY
With a light microscope, giant cells showed dense reaction products indicating acid phosphatase activity, but stromal cells showed none or a small amount of precipitates of reaction products. No reaction product was observed in tissues incubated in a medium containing sodium fluoride and sodium L-(+)-tartrate (Fig. 1B) . With the electron microscope, in the mononuclear stromal cell, reaction product was precipitated over the lysosome-like organelles of varying sizes and shapes (Fig. 5) . In the multinuclear giant cell, the reaction product was precipitated over lysosome-like organelles distributed through the cytoplasm (Figs.  6, 7) . Reaction products were observed in large secondary lysosome-like organelles (Figs. 8, 9 ). In most cells, precipitates were localized within digestive vacuoles. The amount of precipitates within the digestive vacuoles was less in the peripheral region of the cell than in the perinuclear region of the cytoplasm (Fig. 10) . Precipitation was not seen over the Golgi complex, rough surfaced endoplasmic reticulum or plasma membrane. No deposit was observed in tissues incubated in a medium lacking the substrate or containing sodium fluoride (Fig. 11A ) and sodium L-(+)-tartrate (Fig. 11B) .
DISCUSSION
In previous studies on the fine structural localization of acid phosphatase in giant cell tumors of bone, some investigators (16) concluded that enzyme activity was present only in the giant cells and appeared to be absent in the stromal cells. Other investigators (1) reported distinct localization of reaction products in the stromal cells indicating the presence of acid phosphatase in the organelles which showed the characteristic morphology of lysosomes. They also observed that acid phosphatase was present in conventional lysosome, lysosome-like organelles, vesicles, vacuoles, the Golgi apparatus, and subplasmalemmal vacuolar and tubular structures associated with special function of the plasma membranes in the giant cells. In this study , the author observed that localization of reaction products appeared to be present in conventional lysosomes in stromal cells and with regard to the giant cells to be present in lysosome-like organelles, secondary lysosome-like organelles and digestive vacuoles of autophagic origin. But acid phosphatase activity appeared to be absent in the Golgi apparatus and plasma membranes.
In osteogenic sarcoma, acid phosphatase activity was present in lysosome-like structures and associated vesicles of almost all the cell-types (3) . In osteoblastoma which contains three distinct types of cells: osteoblast-like , macrophage-like, and multinucleated giant cells, acid phosphatase activity was present in the lysosomes , most Golgi cisternae and vesicles in the osteoblast-like cells. This enzyme activity in the macrophage-like cells was present in the large and abundant lysosomes . In the multinucleated giant cells this enzyme activity was present in conventional lysosomes, Golgi regions and special organelles probably corresponding to GERL (2) .
In osteoclasts acid phosphatase activity was found in tubular structures , vesicles and vacuoles located subjacent to brush border, some Golgi vesicles and Golgi cisternae, extracellular channels and channel expansions in the ruffled border , and such 
